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SUMMARY 
The o b j e c t i v e o f t h i s r e s e a r c h was t o d e t e r m i n e t h e e f f e c t o f l i g h t 
a t d i f f e r e n t w a v e l e n g t h s , on a p o s s i b l e c i r c a d i a n rhythm i n t h e c o l o n i a l 
g rowth of t h e c a u s a t i v e a g e n t of t h e c h e s t n u t t r e e b l i g h t , E n d o t h i a 
p a r a s i t i c a . P r e v i o u s e v i d e n c e s u g g e s t e d t h a t l i g h t i n f l u e n c e s c i r c a d i a n 
r h y t h m i c g rowth (o r z o n a t i o n ) and t h a t a p a r t i c u l a r w a v e l e n g t h r e g i o n was 
t h e r e s p o n s i b l e s t i m u l u s . 
Zone f o r m a t i o n was s t u d i e d u n d e r t h r e e main c o n d i t i o n s ; t o t a l 
d a r k n e s s , i n t e r m i t t e n t l i g h t , o r c o n t i n u o u s l i g h t . Four l i g h t s o u r c e s 
were employed, r a n g i n g from s u n l i g h t t o a n a r r o w beam band of u l t r a v i o l e t 
l i g h t i n t h e 3^5 nm r a n g e . C u l t u r a l g rowth e x p e r i m e n t s were c o n d u c t e d f o r 
e i g h t days u n d e r t h e above c o n d i t i o n s . 
I t was c o n c l u d e d t h a t z o n a t i o n i n E. p a r a s i t i c a does n o t a p p e a r t o 
be r e l a t e d t o any endogenous c i r c a d i a n rhy thm, b u t does a p p e a r t o be 
a f f e c t e d by l i g h t . A lamp whose o u t p u t w a v e l e n g t h p e a k s a t 375 nm h a s a 
p a r t i c u l a r s t i m u l a t i n g e f f e c t on m a t r i x g rowth b u t a c t s a s an i n h i b i t o r 
f o r above s u r f a c e g r o w t h , such a s a e r i a l h y p h a e . I t i s n o t p o s s i b l e , how­
e v e r , t o b e c e r t a i n t h a t t h e 375 nm r e g i o n i s t h e one r e s p o n s i b l e b e c a u s e 
o f t h e u n c e r t a i n t y i n a b s o l u t e s p e c t r a l i n t e n s i t i e s o f t h e lamp a t 




P e r i o d i c c y c l e s have b e e n o b s e r v e d and s t u d i e d f o r some t i m e i n 
f u n g i . The word " c i r c a d i a n " was c o i n e d by H a l b e r g (1959) a s a t e r m a p p l y ­
i n g t o b i o l o g i c a l wave phenomena o r s p e c i f i c p h a s e r e l a t i o n s h i p s o b s e r v e d 
a p p r o x i m a t e l y e v e r y 24 h o u r s i n some o r g a n i s m s . Recen t s t u d i e s h a v e t r i e d 
t o d e t e r m i n e i f t h e s e o b s e r v e d rhy thms a r e exogenous o r endogenous i n 
o r i g i n . 
I n t h e fungus E n d o t h i a p a r a s i t i c a , t h e c a u s a t i v e a g e n t of c h e s t n u t 
t r e e b l i g h t , an a p p a r e n t c i r c a d i a n rhy thm i s m a n i f e s t e d by z o n a t i o n o r 
g r o w t h b a n d s formed by a g rowing c o l o n y . Depending on t h e t y p e of a g a r 
u s e d , t h e s e bands a r e formed by p i g m e n t a t i o n of t h e m a t r i x o r e l s e by 
a l t e r n a t i n g zones of m a t r i x and a e r i a l h y p h a e . 
B a s i c s t u d i e s c o n c e r n i n g p e r i o d i c g rowth of f u n g i were s t a r t e d 
j u s t a f t e r t h e t u r n of t h e c e n t u r y . B i s b y ( 1 9 2 5 ) , w o r k i n g w i t h F u s a r i u m 
d i s c o l o r s u l p h u r e u m , s t a t e d t h a t l i g h t l o c a l i z e d c o n i d i a p r o d u c t i o n , 
t h e r e f o r e c a u s i n g z o n a t i o n . E a r l y r e s e a r c h e r s c i t e d by B i s b y , such a s 
S t e v e n and H a l l r e c o r d e d l i g h t a s t h e s t i m u l u s f o r z o n a t i o n p a t t e r n s ; 
w h e r e a s M i l b u r n r e l a t e d t h e c a u s e t o t h e t y p e of medium u s e d . G a l l e m a e r t s 
was c i t e d a s f i n d i n g t h a t t h e a l t e r n a t i o n of l i g h t and d a r k p e r i o d s was 
r e s p o n s i b l e . Brown (1925) and Snyder and Hansen (19^1) found l i g h t a l t e r ­
n a t i o n t h e i n i t i a l f a c t o r i n t h e i r t e s t o r g a n i s m F u s a r i u m . Dickson (1939) 
u s e d a l t e r n a t i n g l i g h t and d a r k p e r i o d s of e q u a l l e n g t h i n h i s g r o w t h 
s t u d i e s on S c l e r o t i n i a f r u c t i g e n a and found s l i g h t z o n a t i o n . 
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The m a j o r i t y of w o r k e r s i n t e r e s t e d i n t h e e f f e c t s of l i g h t upon 
g rowth r e s p o n s e s i n f u n g i have employed v i s i b l e l i g h t o n l y . E x p e r i m e n t a ­
t i o n w i t h u l t r a v i o l e t l i g h t s t a r t e d w i t h i n v e s t i g a t o r s such as Weston and 
Halman (1930) who s u g g e s t e d t h a t u l t r a v i o l e t l i g h t a c t e d as a g rowth 
s t i m u l u s . I n 19^5 H o l l a e n d e r and Emmons u s e d u l t r a v i o l e t i r r a d i a t i o n on 
N e u r o s p o r a c r a s s a t o s t u d y m u t a t i o n e f f e c t s . Seven w a v e l e n g t h s were 
u t i l i z e d , r a n g i n g from 228 t o 296 nm. Much of t h e work i n t h e l a t e r 
1 9 ^ 0 ' s was c o n c e r n e d p r i m a r i l y w i t h f u n g a l m u t a t i o n by u l t r a v i o l e t l i g h t . 
The deve lopmen t of t h e r a c e t u b e t e c h n i q u e by Ryan, B e a d l e , and 
Tatum (I9I+3) h a s g r e a t l y f a c i l i t a t e d z o n a t i o n s t u d i e s . For example , 
Brand t (1953) u s e d a s i n g l e 6 0 - w a t t b l u e b u l b a s t h e o n l y l i g h t s o u r c e 
w h i l e w o r k i n g w i t h N. c r a s s a . He found t h a t h i g h l i g h t i n t e n s i t y i n h i b i t s 
zone f o r m a t i o n . Z o n a t i o n was o b s e r v e d i n one s t r a i n of N. c r a s s a b u t n o t 
i n o t h e r s t r a i n s of t h e same s p e c i e s . I n 1959 P i t t e n d r i g h e t a l . , e l a b o ­
r a t e d on B r a n d t ' s r e s e a r c h u s i n g t h e same o r g a n i s m , a g a r , and t h e r a c e 
t u b e t e c h n i q u e . He s t i m u l a t e d g rowth by u s i n g a l U - w a t t c o o l w h i t e f l u ­
o r e s c e n t lamp f o r t h e f i r s t kO h o u r s a f t e r i n o c u l a t i o n . F o l l o w i n g e x ­
p o s u r e t o t h e f l u o r e s c e n t lamp a r e d lamp was employed f o r i l l u m i n a t i o n 
f o r t h e r e m a i n d e r of t h e e x p e r i m e n t a l p e r i o d . P i t t e n d r i g h o b s e r v e d r e g ­
u l a r z o n a t i o n a p p r o x i m a t e l y e v e r y 22 h o u r s a t two d i f f e r e n t t e m p e r a t u r e s , 
2^°C and 31° C B i a n c h i (1963) c o n t i n u i n g t h e z o n a t i o n s t u d y o f N. c r a s s a , 
u s e d a c o o l w h i t e f l u o r e s c e n t lamp w i t h g e l a t i n f i l t e r s ( y e l l o w , r e d , and 
b l u e ) o v e r t h e r a c e t u b e s i n e x p e r i m e n t a t i o n w i t h w a v e l e n g t h r e s p o n s e . 
C u l t u r e s grown u n d e r t h e t h r e e d i f f e r e n t f i l t e r s showed t h e same p a t t e r n 
of g rowth and z o n a t i o n f o r e a c h . 
A l i t e r a t u r e r e v i e w showed a l a c k o f work i n t h e n e a r u l t r a v i o l e t 
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r a n g e a s w e l l a s l i m i t e d i n v e s t i g a t i o n w i t h b l u e l i g h t . 
The re i s a z o n a t i o n r e s p o n s e i n g r o w t h s of E. p a r a s i t i c a on a g a r 
s i m i l a r t o t h a t o b s e r v e d by B i a n c h i w i t h N. c r a s s a and c o n j e c t u r e d by him 
t o be endogenous . I d e s i g n e d , t h e n , a s e r i e s of e x p e r i m e n t s w i t h E. 
p a r a s i t i c a t o t e s t t h e v a l i d i t y o f t h i s h y p o t h e s i s . The o b j e c t i v e was t o 
show a r e l a t i o n s h i p be tween g rowth z o n a t i o n i n E- p a r a s i t i c a and l i g h t , 
e i t h e r i n c o n t i n u o u s o r i n t e r m i t t e n t d o s e s , a t v a r i o u s w a v e l e n g t h s . 
F o l l o w i n g P i t t e n d r i g h ' s work, my s t u d y a t t e m p t e d t o d e t e r m i n e i f 
a s i n g l e s p e c t r a l band i s t h e s t i m u l u s f o r t h e o b s e r v e d c i r c a d i a n rhy thm 
i n E. p a r a s i t i c a . Th ree w a v e l e n g t h r e g i o n s of t h e s p e c t r a were u s e d w i t h 
maxima a t 365 nm, 375 nm and 450 nm. Fa r u l t r a v i o l e t l i g h t was n o t c o n ­
s i d e r e d b e c a u s e of i t s m u t a t i o n e f f e c t s . 
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CHAPTER I I 
MATERIALS AND METHODS 
S o u r c e o f C u l t u r e and I n o c u l a t i o n 
A s t o c k c u l t u r e of E n d o t h i a p a r a s i t i c a was o b t a i n e d from t h e 
Amer ican Type C u l t u r e C o l l e c t i o n where i t i s l i s t e d a s ATCC No. 9 ^ 1 ^ * 
E n d o t h i a p a r a s i t i c a i s a r e c o g n i z e d p l a n t p a t h o g e n which must be d i s p o s e d 
o f by s t a n d a r d a u t o c l a v i n g t e c h n i q u e s . 
I n o c u l a t i o n was a c c o m p l i s h e d by a p u n c h i n g t e c h n i q u e . A s t e r i l e 
number two c o r k b o r e r ( 0 . 5 cm i n d i a m e t e r ) was u s e d t o c u t u n i f o r m s i z e 
p l u g s from t h e m a t r i x o f a s t a n d a r d s t o c k c u l t u r e , which was a t l e a s t 2 
weeks o l d . A f t e r e x c e s s a g a r had been removed from t h e p l u g w i t h a s t e r i l e 
s c a l p e l , i t was t h e n p l a c e d i n t h e c e n t e r o f t h e s t e r i l e a g a r i n a p e t r i 
d i s h . 
Two s t a n d a r d m y c o l o g i c a l a g a r s were u s e d ; Sabou raud d e x t r o s e and 
P o t a t o d e x t r o s e , b o t h o b t a i n e d i n t h e d e h y d r a t e d form from Di f co L a b o r a ­
t o r i e s . A l l a g a r was p r e p a r e d a c c o r d i n g t o t h e m a n u f a c t u r e r ' s i n s t r u c ­
t i o n s , employ ing s t a n d a r d m i c r o b i o l o g i c a l t e c h n i q u e s . S t e r i l e a g a r was 
p o u r e d i n t o s t e r i l e d i s p o s a b l e p l a s t i c p e t r i d i s h e s (100 x 15 mm), u s i n g 
a q u a n t i t y o f a g a r s u f f i c i e n t t o h a l f - f i l l e a c h d i s h . The a g a r was a l l o w e d 
t o s o l i d i f y i n t h e s e d i s h e s b e f o r e u s e . 
A f t e r i n o c u l a t i o n each p e t r i d i s h was marked i n d i c a t i n g t h e t y p e 
o f a g a r and c o n d i t i o n s of l i g h t e x p o s u r e . To p r e v e n t d e h y d r a t i o n a l l 
p e t r i d i s h e s were p l a c e d i n Mylar b a g s , ( f i v e m i l t h i c k ) u s u a l l y two p l a t e s 
t o a b a g , s i d e by s i d e . The ends o f t h e b a g s were c l o s e d w i t h a r u b b e r 
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"band. The i n o c u l a t e d s u r f a c e a lways f a c e d upward unde r a l l e n v i r o n m e n t a l 
c o n d i t i o n s . 
L i g h t Rack and L i g h t s 
A l i g h t r a c k was b u i l t t o p r o v i d e a s i m p l e f rame s u p p o r t f o r t h e 
l i g h t s and t o h o l d them a t a f i x e d d i s t a n c e from t h e i n o c u l a t e d p e t r i 
d i s h e s . T h i s a r r a n g e m e n t a l s o min imized l i g h t e s c a p e i n t o , and from t h e 
l a b o r a t o r y room. P a r t i t i o n s be tween t h e a r e a s i l l u m i n a t e d b y t h e d i f f e r ­
e n t lamps a s s u r e d no m i x t u r e o f t h e d i f f e r e n t l i g h t s . 
The l i g h t r a c k , 2 1 " x k9%" x 5 2 ^ " , was c o n s t r u c t e d w i t h 2 " x V 
lumber t o s u p p o r t t h r e e i d e n t i c a l f l u o r e s c e n t , hooded l i g h t f i x t u r e s . 
Each l i g h t f i x t u r e accomodated t h r e e kQ i n c h , hO w a t t , T-12 r a p i d - s t a r t 
b u l b s . A f t e r t h e b u l b s were i n s t a l l e d , t h e l i g h t f i x t u r e s were p l a c e d 
on t o p o f t h e l i g h t r a c k p a r a l l e l t o t h e r a c k ' s w i d t h . The b o t t o m of t h e 
lamps were 22 i n c h e s from t h e f l o o r o f t h e l i g h t r a c k where t h e p e t r i 
d i s h e s we re p l a c e d . 
B lack p o l y e t h y l e n e p l a s t i c , f o u r m i l t h i c k , was s t a p l e d a round a l l 
f o u r s i d e s of t h e l i g h t r a c k t o m i n i m i z e l i g h t e s c a p e and e n t r a n c e . A 
t h r e e and one h a l f i n c h m a r g i n was p r o v i d e d from t h e b o t t o m of t h e p l a s t i c 
d r a p e t o t h e f l o o r of t h e l i g h t r a c k ; t h i s a i d e d i n a i r c i r c u l a t i o n . A 
f i n a l o u t e r p e r i m e t e r w a l l of heavy c a r d b o a r d , t e n i n c h e s , h i g h , was s t a p l e d 
t o a two i n c h l a t e r a l e x t e n s i o n o f t h e l i g h t r a c k f l o o r . T h i s e l i m i n a t e d 
any l i g h t l e a k s , b u t d i d n o t i n h i b i t a i r movement. A c u r t a i n of b l a c k 
p o l y e t h y l e n e p l a s t i c was u s e d a s a s e p a r a t o r be tween each l i g h t f i x t u r e . 
The c u r t a i n r a n t h e f u l l l e n g t h o f t h e l i g h t r a c k , b u t came t o w i t h i n 
o n l y two i n c h e s of t h e r a c k f l o o r . The p u r p o s e a g a i n was t o d e c r e a s e 
h e a t b u i l d u p b y a l l o w i n g a s much a i r c i r c u l a t i o n a s p o s s i b l e . 
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Three t y p e s of f l u o r e s c e n t lamps were u t i l i z e d . The b l u e f l u o r e s ­
c e n t lamp (B 40-W T-12) had t h e w i d e s t w a v e l e n g t h r a n g e from 340 t o 680 
nm w i t h i t s maximum o u t p u t a t a b o u t 450 nm. The b l a c k l i g h t (Bl 40-W T-12) 
c o v e r e d from a p p r o x i m a t e l y 280 t o 470 nm w i t h i t s maximum o u t p u t a t a b o u t 
375 nm. The n a r r o w e s t w a v e l e n g t h was d e v e l o p e d by t h e b l a c k l i g h t w i t h 
an i n t e g r a l f i l t e r (BIB 40-W T-12) r a n g i n g from 310 t o 420 nm, and had a 
maximum o u t p u t a t 3&5 Y m ' A l l t h r e e lamps a r e m a n u f a c t u r e d by G e n e r a l 
E l e c t r i c , S y l v a n i a , and Ken-Rad. 
E n v i r o n m e n t a l C o n d i t i o n s : S u n l i g h t and D a r k n e s s 
In a d d i t i o n t o t h e employment of t h e t h r e e l i g h t s o u r c e s p r e v i o u s l y 
d e s c r i b e d , i t was n e c e s s a r y t o e s t a b l i s h a c o n t r o l g r o u p t h a t e x c l u d e d 
any i n f l u e n c e of l i g h t . I t was a l s o a d v a n t a g e o u s t o c r e a t e a s e p a r a t e 
g r o u p t h a t would be s t i m u l a t e d by n a t u r a l s u n l i g h t r e s p o n s e s . 
The g r o u p exposed t o s u n l i g h t was d e s i g n a t e d a s " n a t u r a l r e s p o n s e 
g r o u p " b e c a u s e t h e r h y t h m i c p a t t e r n of l i g h t a l t e r n a t i o n c a u s e d by t h e 
e a r t h ' s r o t a t i o n i s more n a t u r a l t h a n one t h a t c o u l d be d e s i g n e d i n t h e 
l a b o r a t o r y . I n t h e s u n l i g h t g r o u p i n o c u l a t e d p e t r i d i s h e s i n t h e i r Mylar 
b a g s were p l a c e d n e x t t o a window h a v i n g a s o u t h e r n e x p o s u r e . 
The d a r k o r c o n t r o l e n v i r o n m e n t was o b t a i n e d by t h e u s e of a 32 
c u b i c f o o t i n c u b a t o r made by N a t i o n a l A p p l i a n c e . A s i n g l e e x p e r i m e n t a l 
r u n c o n s i s t e d of l e a v i n g i n o c u l a t e d p e t r i d i s h e s u n d i s t u r b e d i n t h e i r 
Mylar bags f o r e i g h t d a y s . 
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P e r c e n t T r a n s m i t t a n c e , T e m p e r a t u r e , And L i g h t I n t e n s i t y 
I n o r d e r t o d e t e r m i n e t h e a c t u a l e f f e c t of l i g h t on E. p a r a s i t i c a , 
t h e p e r c e n t t r a n s m i t t a n c e of t h e d i f f e r e n t m a t e r i a l s u s e d "was m e a s u r e d w i t h 
a Model 12h Coleman d o u b l e beam s p e c t r o p h o t o m e t e r . 
The Mylar bag p r o v e d h i g h l y t r a n s p a r e n t t o t h e w a v e l e n g t h s of l i g h t 
employed i n t h i s s t u d y . I t t r a n s m i t t e d 100 p e r c e n t from 750 nm t o 310 nm 
where i t t h e n i m m e d i a t e l y d r o p p e d t o 9 p e r c e n t t r a n s m i t t a n c e a t 300 nm. 
The l i d of a p r e v i o u s l y unexposed c l e a r p l a s t i c p e t r i d i s h t r a n s ­
m i t t e d 8O-85 p e r c e n t from 750 nm t o 370 nm. A g r a d u a l d e c l i n e f o l l o w e d : 
70 p e r c e n t t r a n s m i t t a n c e a t 320 nm, 50 p e r c e n t t r a n s m i t t a n c e a t 308 nm, 
and e s s e n t i a l l y z e r o t r a n s m i t t a n c e a t 29k nm. An i d e n t i c a l l i d which had 
b e e n exposed t o t h e b l a c k l i g h t w i t h t h e i n t e g r a l f i l t e r f o r e i g h t days 
showed no more t h a n a 5 p e r c e n t d i f f e r e n c e compared t o t h e u n e x p o s e d l i d . 
The r e s u l t s p r o v e d t h a t l o n g e x p o s u r e t o u l t r a v i o l e t l i g h t f a i l e d t o p r o ­
duce a s i g n i f i c a n t d i f f e r e n c e i n t h e p e r c e n t t r a n s m i t t a n c e of a p l a s t i c 
p e t r i d i s h . 
Both Sabouraud d e x t r o s e and p o t a t o d e x t r o s e a g a r s were m e a s u r e d 
f o r t h e i r l i g h t a b s o r b a n c e . Because of t h e i r g r a d u a l i n c r e a s e i n a b s o r d -
t i o n t o a l m o s t 100 p e r c e n t i n t h e n e a r u l t r a v i o l e t compared t o a i r , t h e 
r e s u l t s a r e g i v e n g r a p h i c a l l y ( F i g u r e 1 ) . A i r was u s e d a s t h e c a l i b r a t ­
i n g b l a n k i n a l l s p e c t r o p h o t o m e t e r m e a s u r e m e n t s . These s p e c t r a i n d i c a t e d 
c o n s i d e r a b l e a d s o r p t i o n by t h e media i n t h e b l u e r a n g e a s w e l l a s t h e n e a r 
u l t r a v i o l e t . The a b s o r p t i o n i s somewhat g r e a t e r f o r t h e Sabouraud d e x ­
t r o s e a g a r i n t h e v i s i b l e r a n g e . Any a b s o r p t i o n f o r e i t h e r a g a r i n t h e n e a r 
i n f r a r e d i s i n s i g n i f i c a n t . 
T e m p e r a t u r e r e c o r d i n g s were t a k e n d u r i n g each e x p e r i m e n t a l r u n . 
Thermocoup les r e c o r d e d t e m p e r a t u r e s a t d i f f e r e n t s i t e s u n d e r each of t h e 
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t h r e e hooded l i g h t f i x t u r e s . Once t h e o v e r a l l e n v i r o n m e n t a l t e m p e r a t u r e 
f o r t h e l i g h t e d a r e a was known t h e i n c u b a t o r f o r d a r k c o n d i t i o n s was a d ­
j u s t e d a c c o r d i n g l y . S i n c e t h e r e was no f e a s i b l e way t o r e g u l a t e t e m p e r a ­
t u r e f o r t h e g r o u p u n d e r s u n l i g h t c o n d i t i o n s , a t h e r m o m e t e r r e c o r d e d t h e 
d a i l y c h a n g e s . However, due t o c o n t i n u o u s a i r c o n d i t i o n i n g , t h e t e m p e r a ­
t u r e r e m a i n e d somewhat c o n s t a n t . T e m p e r a t u r e a v e r a g e s and r a n g e s a r e 
p r e s e n t e d i n T a b l e 1 . 
L i g h t i n t e n s i t y was measured i n f o o t - c a n d l e s w i t h a Model 200 
" L i g h t m e t e r " p r o d u c e d by B a s i c S c i e n c e I n d u s t r i e s . . A s e r i e s of c o l o r e d 
f i l t e r s as i n d i c a t e d i n T a b l e 2 was u s e d t o o b t a i n i n t e n s i t y r e a d i n g s i n 
s p e c i f i c w a v e l e n g t h b a n d s . Us ing t h e l i g h t m e t e r by i t s e l f and w i t h e a c h 
of t h e t h r e e f i l t e r s , measuremen t s were t a k e n u n d e r t h e l i g h t r a c k a t t h e 
l e v e l a t wh ich t h e p e t r i d i s h e s were e x p o s e d . The r e s u l t s j u s t i f y t h e 
s p e c i f i c a t i o n s i s s u e d by t h e i n d i v i d u a l l i g h t m a n u f a c t u r e r s . The b l u e 
lamp e m i t s most o f i t s l i g h t i n t h e v i s i b l e r a n g e w i t h v e r y l i t t l e , i f 
any, i n t h e i n f r a r e d . The b l a c k lamp e m i t s some l i g h t i n t h e b l u e - g r e e n 
r a n g e b u t l i t t l e i n t h e n e a r i n f r a r e d . The b l a c k lamp w i t h t h e i n t e g r a l 
f i l t e r e m i t s l i t t l e i n t h e b l u e - g r e e n r a n g e and none i n t h e h i g h e r v i s i b l e 
r a n g e . A c c o r d i n g t o t h e m a n u f a c t u r e r ' s s p e c i f i c a t i o n s b o t h b l a c k lamps 
e m i t s t r o n g l y i n t h e n e a r u l t r a v i o l e t (365 nm). Wo d e v i c e was a v a i l a b l e 
f o r m e a s u r i n g t h e a b s o l u t e i n t e n s i t y o f t h e s e l a m p s . However, an a p p r o x i ­
ma te p o i n t of r e f e r e n c e can be o b t a i n e d from U l t r a v i o l e t P h o t o b i o l o g y 
-2 - 1 
which s t a t e s t h a t two 15 w a t t b l a c k lamps (BIB) p r o d u c e 20 e r g mm sec 
a t a d i s t a n c e of 50 cm ( J a g g e r , 1967 ) -
A n a l y s i s of C u l t u r e s 
R e s u l t s were o b t a i n e d by m e a s u r i n g t h e d i a m e t e r of t h e g r o w t h 
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r e g i o n a r o u n d t h e c u l t u r e p l u g a f t e r e i g h t days u n d e r each e n v i r o n m e n t a l 
c o n d i t i o n . A c t u a l measurement was a c c o m p l i s h e d by p l a c i n g an a c c u r a t e 
m i l l i m e t e r s c a l e a c r o s s t h e s u r f a c e o f t h e g r o w t h . 
I n t h e c a s e of p e t r i d i s h e s c o n t a i n i n g Sabouraud d e x t r o s e a g a r t h e 
number and shape of t h e c o n c e n t r i c a e r i a l hyphae r i n g s were compared 
a g a i n s t t h e c o n t r o l s and t h e n a t u r a l r e s p o n s e g r o u p . Wi th t h e p l a t e s 
c o n t a i n i n g p o t a t o d e x t r o s e a g a r , t h e d e g r e e of p i g m e n t a t i o n and t h e r e g u ­
l a r i t y of growth were u s e d as t h e c o m p a r a t i v e v a l u e s . 
A more d e t a i l e d a n a l y s i s i s p r e s e n t e d i n t h e f o l l o w i n g s e c t i o n s . 
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T a b l e 1 . T e m p e r a t u r e R e c o r d i n g s o f t h e E x p e r i m e n t a l Groups . 
L i g h t C o n d i t i o n s Average T e m p e r a t u r e 
Lamps On Lamps Off 
a ) F l o o r of l i g h t r a c k : 
1) Blue l i g h t 31°C 25°C 
2) B l a c k l i g h t 31°C 25°C 
3) B lack l i g h t w i t h i n t e g r a l f i l t e r 30°C 25°C 
b) P o t a t o d e x t r o s e a g a r i n p e t r i d i s h e n c l o s e d 
i n Mylar b a g s : 
1) B lue l i g h t 31°C 25°C 
2) Black l i g h t 31°C 25°C 
3) Black l i g h t w i t h i n t e g r a l f i l t e r 30°C 25°C 
c ) Top of hooded l i g h t f i x t u r e : 
1) Blue l i g h t 31°C 25°C 
2) B l a c k l i g h t 33°C 25°C 
3) B lack l i g h t w i t h i n t e g r a l f i l t e r 33°C 25°c 
d) I n t e r n a l e n v i r o n m e n t of d a r k g r o u p ( i n c u b a t o r ) : 30° -32°C 
e) L a b o r a t o r y room c o n t a i n i n g s u n l i g h t g r o u p : 22° -25°C 
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T a b l e 2 . L i g h t I n t e n s i t y R e c o r d i n g s f o r t h e Hooded F l u o r e s c e n t Lamps. 
I n t e n s i t y Read ings Dominant Wave l eng th 
F i l t e r 
a ) B lue* U25 nm 
b) G r e e n - w r a t t e n 58B 538 nm 
c) R e d - w r a t t e n 25 617 nm 
Measurements i n f o o t - c a n d l e s F i l t e r s 
Lamp** Meter B lue Green Red 
a ) B l u e , B 40-W T-12 100 77 23 5 
b ) B l a c k , B l 40-W T-12 64 53 6 1 
c) B l a c k w i t h i n t e g r a l f i l t e r , 2 6 . 5 2 3 . 5 0 0 
BIB 40-W T-12 
* The b l u e f i l t e r was m a n u f a c t u r e d b y L e i t z , t h e o t h e r s by Eastman Kodak. 
**The lamps were m a n u f a c t u r e d by G e n e r a l E l e c t r i c , Ken-Rad and S y l v a n i a . 
F i g u r e 1 . Absorbance of P o t a t o D e x t r o s e Agar and Sabouraud D e x t r o s e Agar a t 




CHAPTER I I I 
RESULTS 
The r e s u l t s a r e p r e s e n t e d i n T a b l e 3 t h r o u g h T a b l e 5« Excep t f o r 
a few d e f i n i t i o n s g i v e n h e r e t h e t a b l e s a r e s e l f - e x p l a n a t o r y . 
The t o t a l number of p l a t e s exposed t o each c o n d i t i o n i s i n d i c a t e d 
by "N" i n t h e t a b l e s . These p l a t e s were exposed i n g r o u p s of 6 - 8 f o r 
e a c h r u n , and a v a l u e of a g r e a t e r t h a n 6 - 8 i n d i c a t e s d u p l i c a t e o r t r i ­
p l i c a t e r u n s . 
The " t o t a l g rowth d i a m e t e r " i s t h e t o t a l d i a m e t e r measurement of 
a c u l t u r e a f t e r e i g h t days u n d e r one of t h e e n v i r o n m e n t a l c o n d i t i o n s . 
D i a m e t e r s o f c u l t u r e s were a lways m e a s u r e d a t t h e i r w i d e s t p o i n t s . 
The " l e a d i n g e d g e " i s a g rowth r e g i o n a round t h e p e r i p h e r y of a 
c o l o n y and c o n s i s t s e n t i r e l y of s u b s u r f a c e g r o w t h , i . e . i t i s made up of 
m y c e l i a g rowing b e n e a t h t h e a g a r s u r f a c e . The w i d t h of t h e l e a d i n g e d g e , 
a s d e s c r i b e d , i s a f u n c t i o n of e n v i r o n m e n t a l c o n d i t i o n s . 
The "number of a e r i a l h y p h a e r i n g s " were r e c o r d e d a l o n g w i t h t h e i r 
s p e c i f i c c h a r a c t e r i s t i c s . The maximum number of r i n g s p r e s e n t u n d e r 
" n a t u r a l " c o n d i t i o n s was s i x . A r i n g i s formed each day b u t i t t a k e s kQ 
h o u r s a f t e r i n o c u l a t i o n b e f o r e v i s i b l e g rowth i s a p p a r e n t . 
The t e r m " p i g m e n t a t i o n " r e f e r s t o t h e c o l o r a t i o n of t h e m a t r i x and 
a e r i a l hyphae when p r e s e n t . 
T a b l e 3* E f f e c t of L i g h t and D a r k n e s s on S_. p a r a s i t i c a D u r a t i o n : E i g h t days 
Day-Nigh t ( N a t u r a l Response Group) 
T e m p e r a t u r e Range : 22-25°C 
C o n t i n u o u s Da rknes s T e m p e r a t u r e : 
30° -32°C 
P o t a t o D e x t r o s e Agar 
T o t a l Growth Diame te r ( A v e r a g e ) : 
L e a d i n g Edge ( A v e r a g e ) ; 
P i g m e n t a t i o n : 
N = 22 
5 -9 cm 
0 . 3 cm 
M a t r i x : L i g h t t a n w i t h g r e e n . 
A l t e r n a t i n g c o l o r s p r o d u c e 
z o n a t i o n . U n d e r s i d e of m a t r i x 
l i g h t and d a r k t a n . 
Growth P a t t e r n s : Growth r e g u l a r i n s h a p e . T y p i c a l 
r a d i a t i n g p a t t e r n . F o u r - s i x 
z o n a t i o n b a n d s . M a t r i x l e v e l . 
N = 23 
5-9 cm 
1.3 cm 
P i g m e n t a t i o n a p p e a r s s p a r s e l y s p r e a d 
o v e r t h e a g a r . For t h e most p a r t t h e 
m a t r i x h a s a w h i t e c o l o r a t i o n t o i t . 
R e g u l a r s h a p e . R a d i a t i n g l i n e 
p a t t e r n . Two c o l o r a t i o n zones o r 
bands p r e s e n t . 
S a b o u r a u d D e x t r o s e Agar 
T o t a l Growth D i a m e t e r (Average) 
L e a d i n g Edge (AverageTl 
N = 20 
5-2 cm 
0 . 1 cm 
P i g m e n t a t i o n : M a t r i x : 
hyphae . 
Tan w i t h w h i t e a r e a l 
Number of A e r i a l Hyphae R i n g s : 5-6 c o m p l e t e r i n g s . 
R e g u l a r i n s h a p e . "Well s p a c e d 
c o n c e n t r i c p a t t e r n . 
Growth P a t t e r n s : L e v e l m a t r i x . Uneven a l t e r n a t ­
i n g p a t t e r n o f m a t r i x and a e r i a l 
h y p h a e . A e r i a l hyphae bands w i d e r 
t h a n m a t r i x b a n d s . M a t r i x h a s 
r e g u l a r c i r c u l a r s h a p e . 
N = 20 
5 . 1 cm 
0 - 9 - 1 . 1 cm 
L i g h t t a n m a t r i x . A e r i a l hyphae 
w h i t e . U n d e r s i d e of m a t r i x l i g h t 
i n c o l o r . 
No c o m p l e t e r i n g o r z o n a t i o n 
p a t t e r n be tween m a t r i x and a e r i a l 
h y p h a e . 
L e v e l m a t r i x . I r r e g u l a r s h a p e . 
G r e a t e r p o r t i o n of g rowth made up 
of a e r i a l h y p h a e . 
T a b l e k. E f f e c t of I n t e r m i t t e n t L i g h t on E. p a r a s i t i c a A p p r o x i m a t e l y 2h Hour Cyc le s 
D u r a t i o n : E i g h t Days 
B lue L i g h t 
(B UO-W T-12) 
B lack L i g h t 
(BL UQ-W T-12) 
B lack L i g h t / F i l t e r 
(BLB MP-W T-12) 
T e m p e r a t u r e : 25° -31°C 
P o t a t o D e x t r o s e Agar : N = 2h 
T o t a l Growth Diamete r ( A v e r a g e ) : 5 » 2 cm 
L e a d i n g Edge ( A v e r a g e ) : 0 . 9 cm 
25 - 3 1 C 
N = 25 
k»k cm 
0 . 7 cm 
P i g m e n t a t i o n : M a t r i x : Dark t a n w i t h 
l i g h t e r e d g e s . Under­
s i d e of m a t r i x t a n . 
Growth P a t t e r n : R e g u l a r g r o w t h . Two 
z o n a t i o n b a n d s . M a t r i x 
l e v e l . 
M a t r i x : Dark t a n c e n t e r , 
l i g h t e r on t h e e d g e s . U n d e r s i d e 
of m a t r i x t a n . 
I r r e g u l a r s h a p e . Four c o m p l e t e 
bands of z o n a t i o n . M a t r i x l e v e l . 
25° -30°C 
N = 21 
h.Q cm 
0 . 5 cm 
M a t r i x : Dark t a n 
w i t h l i g h t e r on t h e 
e d g e s . U n d e r s i d e 
of m a t r i x t a n . 
I r r e g u l a r s h a p e . 
Th ree c o m p l e t e b a n d s 
o r z o n a t i o n s . 
Sabou raud D e x t r o s e Agar : N = 23 
T o t a l Growth D i a m e t e r ( A v e r a g e ) : k . k cm 
L e a d i n g Edge ( A v e r a g e ) : none 
Number of A e r i a l Hyphae R i n g s : 
h c o m p l e t e r i n g s . 
P i g m e n t a t i o n : M a t r i x t a n . A e r i a l 
hyphae w h i t e o u t e r 
r i n g s , y e l l o w i n n e r 
r i n g s . 
Growth P a t t e r n : R e g u l a r g r o w t h . Wel l 
shaped c o n c e n t r i c 
c i r c l e s . A l t e r n a t i o n o f 
a e r i a l hyphae and m a t r i x 
i n e q u a l b a n d s . L e v e l 
m a t r i x . 
N = 20 
3-9 cm 
none 
k-5 c o m p l e t e r i n g s . 
M a t r i x d a r k t a n . A e r i a l hyphae 
w h i t e o u t e r r i n g s , y e l l o w i n n e r 
r i n g s . 
I r r e g u l a r i n s h a p e . D r i e d appea r ­
a n c e . M a t r i x n o t l e v e l , compact 
N = 2 1 
k.2 cm 
none 
3-1+ c o m p l e t e r i n g s . 
M a t r i x d a r k t a n . 
A e r i a l hyphae w h i t e 
o u t e r r i n g s , y e l l o w 
r i n g s . 
R e g u l a r i n s h a p e . 
C i r c u l a r c o n c e n t r i c 
r i n g s . D r i e d a p p e a r ­
a n c e . L e v e l m a t r i x . 
A l t e r n a t i o n of ma­
t r i x and a e r i a l 
h y p h a e . Not i n even 
bands o r z o n e s . 
T a b l e 5» E f f e c t o f Con t inuous L i g h t on E. p a r a s i t i c a D u r a t i o n : E i g h t Days 
B lue L i g h t 
(B 40-W T-12) 
B lack L i g h t 
(BL 40-W T-12) 
Black L i g h t / F i l t e r 
(BLB 40-W T-12) 
T e m p e r a t u r e : 30°-32°C 
P o t a t o D e x t r o s e Agar : N = 24 
T o t a l Growth Diame te r ( A v e r a g e ) : 5 » 3 cm 
L e a d i n g Edge ( A v e r a g e ) : 1.1 cm 
P i g m e n t a t i o n : M a t r i x - t a n a t c e n t e r 
g e t t i n g l i g h t e r a t t h e 
e d g e s . 
Growth P a t t e r n s : R a d i a t i n g g rowth . 
L e v e l m a t r i x , b r a s s y 
a p p e a r a n c e of u n d e r ­
s i d e of m a t r i c . Con­
c e n t r i c o v e r l a p of 
m a t r i x c o u l d be con­
s i d e r e d a s one growth 
z o n a t i o n . 
30°-32°C 
N = 25 
3*1 cm 
0 . 7 cm 
Mat r ix* D a r k e r t a n t h a n u n d e r b l u e 
l i g h t c o n d i t i o n s , b u t s t i l l l i g h t e r 
a t t h e e d g e s . 
No r a d i a t i n g p a t t e r n . M a t r i x n o t 
l e v e l , d r i e d a p p e a r a n c e , two z o n a ­
t i o n r i n g s . 
30°-32°C 
N = 24 
4 . 2 cm 
0 . 4 cm 
M a t r i x : Dark t a n 
a t c e n t e r , l i g h t e r 
a t t h e e d g e s . 
R a d i a t i n g p a t t e r n , 
c o n c e n t r i c o v e r ­
l a p shows 3 r i n g s . 
L e v e l a p p e a r a n c e 
and d r i e d . 
Sabou raud D e x t r o s e Agar : N = 23 
T o t a l Growth Diame te r ( A v e r a g e ) : 4 . 1 cm 
L e a d i n g Edge ( A v e r a g e ) : 0 .2 cm 
Number of A e r i a l Hyphae R i n g s : 
A t o t a l of 5-6 r i n g s 
o n l y t h e f i r s t one 
c o m p l e t e . 
P i g m e n t a t i o n : M a t r i x : Tan, o u t e r 
r i n g s of a e r i a l hyphae 
w h i t e , i n n e r ones 
y e l l o w . 
Growth P a t t e r n s : Ring r e g u l a r l y 
shaped , l e v e l m a t r i x , 
even z o n a t i o n be tween 
c o n c e n t r i c r i n g s . 
B r a s s y c o l o r a t i o n o n l y 
u n d e r p u n c h i n g . 
N = 24 
3 . 1 cm 
0 . 7 cm 
Only 1 c o m p l e t e r i n g i f a t a l l . 
Most r i n g s n o t c o m p l e t e , u s u a l l y 
o n l y 1 p r e s e n t . 
M a t r i x : Dark t a n w i t h l i g h t e r 
e d g e s . A l l a e r i a l hyphae y e l l o w 
i n c o l o r a t i o n . 
R ings i r r e g u l a r i n s h a p e . No even 
z o n a t i o n be tween a e r i a l hyphae and 
m a t r i x . Dry a p p e a r a n c e , b r a s s y 
c o l o r a t i o n on u n d e r s i d e . 
N = 2 1 
3«3 cm 
0 . 2 cm 
At l e a s t 1 com­
p l e t e d r i n g u s u a l l y 
2 o r more p r e s e n t . 
M a t r i x : Dark t a n 
w i t h l i g h t e r e d g e s . 
A l l a e r i a l hyphae 
y e l l o w . 
Rings r e g u l a r l y 
shaped , even z o n ­
a t i o n be tween a e r i a l 
hyphae and m a t r i x 
somewhat d r i e d 




Da ta c o l l e c t e d u n d e r t h e t o p i c s of " t o t a l g rowth d i a m e t e r , " " l e a d ­
i n g e d g e " , and " p i g m e n t a t i o n " d i d n o t f u r n i s h i n f o r m a t i o n s i g n i f i c a n t 
enough f o r a n a l y s i s . However, t h e y a r e p r e s e n t e d t o p r o v i d e a d d i t i o n a l 
i n f o r m a t i o n i f t h i s l i n e of e x p e r i m e n t a t i o n i s e v e r e l a b o r a t e d . 
The a r e a of paramount i n t e r e s t was t h a t of zone f o r m a t i o n . The 
ma in p u r p o s e o f t h i s r e s e a r c h was t o d e m o n s t r a t e , i f p o s s i b l e , a c i r c a d i a n 
rhy thm i n E. p a r a s i t i c a t h r o u g h i t s a b i l i t y t o p r o d u c e zones o r bands i n 
i t s g rowth p a t t e r n u n d e r t h e i n f l u e n c e of p e r i o d i c changes i n i n c i d e n t 
l i g h t i n t e n s i t y . 
The r e s u l t s of t h i s z o n a t i o n s t u d y a r e summarized i n T a b l e 6 . Only 
c u l t u r e s grown on Sabouraud d e x t r o s e a g a r a r e examined i n d e t a i l b e c a u s e 
z o n a t i o n o f c u l t u r e s grown on p o t a t o d e x t r o s e a g a r i s d i f f i c u l t t o d e t e r ­
mine a c c u r a t e l y . The c h a r a c t e r i s t i c a p p e a r a n c e of a e r i a l hyphae made 
z o n a t i o n e a s i l y d i s t i n g u i s h a b l e on Sabouraud d e x t r o s e a g a r . A l t h o u g h 
z o n a t i o n was e x h i b i t e d on p o t a t o d e x t r o s e a g a r a s a r e a s of v a r y i n g d e n s i t y 
of m a t r i x , q u a n t i t a t i v e d e t e r m i n a t i o n o f t h e e x a c t e x t e n t of z o n a t i o n was 
c o n s i d e r e d i m p o s s i b l e . 
Z o n a t i o n a s i t a p p e a r s on Sabouraud d e x t r o s e a g a r seems t o be a 
t w o - s t e p p r o c e s s . The f i r s t s t e p i s an o u t w a r d g rowth o f s u b s u r f a c e hyphae 
which i s t h e n c o v e r e d by a s u r f a c e m a t r i x . Once m a t r i x deve lopmen t h a s 
p r o g r e s s e d t o some s e t l i m i t ( d e t e r m i n e d by unknown f a c t o r s b u t o f t e n 
a s s o c i a t e d w i t h a d a r k p e r i o d ) a e r i a l hyphae b e g i n t o grow c o n c u r r e n t l y 
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w i t h t h e m a t r i x . T h i s a p p e a r a n c e o f a e r i a l hyphae c o n s t i t u t e s t h e s e c o n d 
s t e p . The m a t r i x c o n t i n u e s t o s p r e a d a c r o s s t h e s u r f a c e of t h e a g a r w h i l e 
t h e a e r i a l hyphae grow above i t . A f t e r a p e r i o d of t i m e t h e m a t r i x w i l l 
t h e n c o n t i n u e t o grow w i t h o u t t h e f o r m a t i o n of a e r i a l h y p h a e . The g rowth 
c y c l e i s t h e n r e p e a t e d . 
For t h e p u r p o s e of t h i s d i s c u s s i o n i t i s assumed t h a t t h e o n l y 
v a r i a b l e among t h e r e s u l t s o b t a i n e d employ ing t h e t h r e e f l u o r e s c e n t lamps 
was t h e w a v e l e n g t h o f t h e e m i t t e d l i g h t . R e l a t i v e i n t e n s i t i e s were d i s ­
r e g a r d e d due t o t h e e x t r e m e d i f f i c u l t y o f t h e i r m e a s u r e m e n t . R e s u l t s show 
t h a t t h e b l u e lamp and t h e b l a c k lamp s t i m u l a t e d t h e l a r g e s t number of 
zones formed f o r c o n t i n u o u s and i n t e r m i t t e n t i l l u m i n a t e d g r o u p s , r e s p e c ­
t i v e l y . ( T a b l e 6 ) . I t s h o u l d a l s o b e n o t e d t h a t t h e b l a c k lamp had t h e 
s m a l l e s t number of z o n a t i o n s u n d e r c o n t i n u o u s c o n d i t i o n s w h e r e a s t h e b l u e 
lamp was second i n t h e i n t e r m i t t e n t g r o u p . One c o u l d c o n j e c t u r e t h a t t h e 
b l a c k lamp e m i t s l i g h t whose w a v e l e n g t h i s a s t i m u l a t o r f o r m a t r i x fo rma­
t i o n b u t an i n h i b i t o r f o r a e r i a l hyphae d e v e l o p m e n t , b a s e d on t h e t h e o r y 
t h a t z o n a t i o n i s a t w o - s t e p p r o c e s s ( B r a n d t , 1 9 5 3 ) - I t i s p o s s i b l e , b u t 
n o t p r o v e n , t h a t t h e p e a k w a v e l e n g t h of 375 nm p e r f o r m s t h i s f u n c t i o n s i n c e 
t h e r e l a t i v e maximum o u t p u t o f t h e lamp a p p e a r s a t t h a t w a v e l e n g t h . 
Under i n t e r m i t t e n t i l l u m i n a t i o n t h e r e was z o n a t i o n w i t h c o m p l e t e 
r i n g f o r m a t i o n . The m a t r i x g rowth was s t i m u l a t e d by t h e b l a c k lamp d u r ­
i n g t h e 2h h o u r c y c l e , w h i l e a e r i a l hyphae grew d u r i n g t h e 12 h o u r d a r k 
p e r i o d o f t h a t c y c l e . 
The s i t u a t i o n i s c o m p l e t e l y r e v e r s e d u n d e r c o n t i n u o u s i l l u m i n a t i o n . 
The b l a c k lamp which p r e s u m a b l y o n l y s t i m u l a t e s m a t r i x p r o d u c t i o n s t i m u ­
l a t e s o n l y a compact m a t r i x . Only a s i n g l e r i n g of a e r i a l hyphae d e v e l o p e d . 
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Lamps h a v i n g r e l a t i v e l y l e s s o f t h e 375 nm w a v e l e n g t h i n t h e i r s p e c t r u m 
showed a l a r g e r number o f z o n a t i o n s . A l though r i n g f o r m a t i o n s of a e r i a l 
hyphae were n o t a lways c o m p l e t e "they were p r e s e n t . 
C u l t u r e s grown i n c o m p l e t e d a r k n e s s showed no z o n a t i o n and l i t t l e 
e x p o s e d , p r o n o u n c e d m a t r i x w i t h p r e d o m i n a n t l y a e r i a l hyphae f o r m a t i o n . 
The mechanism i n v o l v e d a p p e a r t o be t h a t t h e b l a c k lamp s t i m u l a t e s 
o n l y s u r f a c e g rowth b u t n o t a b o v e - s u r f a c e g r o w t h , such a s a e r i a l h y p h a e . 
A n o t h e r p o s s i b i l i t y f o r t h e s t i m u l a t i o n o f zone d e v e l o p m e n t seems 
t o be a l t e r n a t i n g l i g h t and d a r k p e r i o d s . B i s b y (1925) found t h a t p e r i o d s 
of e x p o s u r e a s s h o r t a s two m i n u t e s w i t h a t u n g s t e n - f i l a m e n t lamp was 
enough t o i n d u c e z o n a t i o n . B r a n d t (1953) s e t s f o r t h a h y p o t h e s i s t o e x ­
p l a i n z o n a t i o n by t h e a l t e r n a t i n g l i g h t , u s i n g l i g h t ( w a v e l e n g t h n o t 
s p e c i f i c ) a s an i n h i b i t o r of a c h a i n of e v e n t s . I n 1965 J e r e b z o f f s t a t e d 
t h a t z o n a t i o n was n o t found i n f u n g i grown u n d e r u n i f o r m p h y s i c a l c o n d i t i o n s 
( p r e s u m a b l y r e f e r r i n g t o l i g h t ) . However, I mus t a g r e e w i t h P i t t e n d r i g h 
(1959) "who s t a t e d t h a t t h e o c c u r r e n c e o r n o n - o c p u r r e n c e of z o n a t i o n does 
n o t a c t u a l l y p r o v e t h e e x i s t e n c e o f a c i r c a d i a n rhy thm b u t o n l y a c o n n e c t ­
i n g o r n o n c o n n e c t i n g of t h e b i o l o g i c a l c l o c k t o t h i s p a r t i c u l a r r e s p o n s e . 
The r e s u l t s r e p o r t e d h e r e s t r o n g l y i n d i c a t e t h e p o s s i b i l i t y t h a t 
s p e c i f i c w a v e l e n g t h s of l i g h t a s w e l l a s a l t e r n a t i o n of l i g h t - d a r k p l a y 
an i m p o r t a n t r o l e i n t h e f o r m a t i o n o f zones by c u l t u r e s of E. p a r a s i t i c a . 
I f t h i s i s i n d e e d t h e c a s e , i t i s p o s s i b l e t h a t t h i s i s t r u e a l s o f o r 
o t h e r s i m i l a r f u n g i , and w a r r a n t s a r e - e x a m i n a t i o n of t h e mechanism of 
z o n a t i o n i n t h e s e t e r m s . 
T a b l e 6 . Summary of Z o n a t i o n R e s u l t s C o n c e r n i n g C u l t u r e s Grown on Sabouraud D e x t r o s e Aga r . 
D u r a t i o n : E i g h t Days . 
Lamps a r e l i s t e d u n d e r t h e e x p e r i m e n t a l c o n d i t i o n s w i t h t h e one h a v i n g t h e g r e a t e s t z o n a t i o n 
s t i m u l a t i o n f i r s t and i n d e c r e a s i n g o r d e r t h e r e a f t e r . 
A. I n t e r m i t t e n t L i g h t ( A p p r o x i m a t e l y 24 h r . c y c l e s ) No. of Zones T e m p e r a t u r e 
Dominate 
Wave leng th (nm) 
1) B lack Lamp (BL 40-W T-12) 31° C 375 nm 
2) Blue Lamp (B 40-W T-12) 4 31°C 450 nm 
3) B l a c k L a m p / F i l t e r (BLB 40-W T-12) 30°C 365 nm 
B. C o n t i n u o u s L i g h t 
1) Blue Lamp (B 40-W T-12) 5-6 3 i ° c 450 nm 
2) B l a c k L a m p / F i l t e r (BLB 40-W T-12) 2 30° c 36\5 nm 
3) B l a c k Lamp {BL 40-W T-12) 1 31° c 375 nm 
C N a t u r a l Response Group 
1) Sun L i g h t 4 -6 Range: 22-25°C 
D. C o n t i n u o u s D a r k n e s s ( C o n t r o l Group) 





A s t u d y of t h e z o n a t i o n p a t t e r n s of E. p a r a s i t i c a grown on Sabouraud 
d e x t r o s e a g a r f o r a d u r a t i o n o f e i g h t days l e d t o t h e f o l l o w i n g c o n c l u ­
s i o n s : 
1 . Z o n a t i o n i n g . p a r a s i t i c a does n o t a p p e a r t o be r e l a t e d t o any 
endogenous c i r c a d i a n rhythm* 
2 . The phenomenon of f o r m a t i o n zone by g rowth i n bands does a p p e a r 
t o be l i g h t r e l a t e d . 
3 . A lamp whose o u t p u t w a v e l e n g t h p e a k s a t 375 nm h a s a p a r t i c u l a r 
s t i m u l a t i n g e f f e c t on m a t r i x g rowth b u t a c t s a s an i n h i b i t o r f o r a b o v e -
s u r f a c e g r o w t h , such a s a e r i a l h y p h a e . I t i s n o t p o s s i b l e , however , t o 
be c e r t a i n t h a t t h e 375 nm r e g i o n i s t h e one r e s p o n s i b l e b e c a u s e of t h e 
u n c e r t a i n t y i n a b s o l u t e s p e c t r a l i n t e n s i t i e s o f t h e lamp a t v a r i o u s waver 




From t h e r e s u l t s o f t h i s i n v e s t i g a t i o n I recommend t h e f o l l o w i n g 
f o r f u t u r e r e s e a r c h i n t h i s f i e l d : 
1 . A d e t a i l e d s t u d y of t h e a l t e r n a t i o n of l i g h t a s a z o n a t i o n 
s t i m u l a t o r i n E. p a r a s i t i c a . 
2 . An i n v e s t i g a t i o n i n t o "the v a r i a t i o n of w a v e l e n g t h s a s w e l l a s 
r e l a t i v e i n t e n s i t i e s a s a p o s s i b l e z o n a t i o n s t i m u l a t o r . 
3» A s t u d y on t h e e f f e c t s of n a r r o w w a v e l e n g t h bands a s compared 
t o b r o a d s p e c t r a a s a zone s t i m u l a t o r . 
R e s u l t s of such s t u d i e s a s recommended h e r e , would v e r i f y o r deny 
t h e c o n c l u s i o n t h a t p a r t i c u l a r w a v e l e n g t h s of l i g h t a r e t h e p r i m a r y s t i m u ­
l a t i n g f a c t o r i n zone f o r m a t i o n i n f u n g a l g r o w t h , and would l e a d t o a 
b e t t e r u n d e r s t a n d i n g of t h e p r o c e s s of g rowth and deve lopmen t i n t h e f u n g a l 
c o l o n y . 
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